Effects of associated cytokines (IL-1, TNF-alpha, IFN-gamma and TGF-beta) on collagen and glycosaminoglycan production by cultured human synovial cells.
The production of collagen and glycosaminoglycans (GAG) was studied in cultured human synovial cells exposed to four cytokines, alone or in dual combination, namely interleukin-1 (IL-1), tumor necrosis factor-alpha (TNF-alpha), interferon-gamma (IFN-gamma) and transforming growth factor-beta (TGF-beta). Among these cytokines, only TGF-beta (0.1-10 ng/ml) induced a significant and dose-dependent increase of collagen synthesis in a 24-h incubation. This effect was reversed when the factor was associated with either IL-1 beta (100-500 pg/ml), TNF-alpha (1-100 ng/ml) or IFN-gamma (100 U/ml). Except IFN-gamma which clearly inhibits the collagen production, the other cytokines IL-1 and TNF-alpha were not very effective when tested separately, although they generally induced a small reduction in collagen amount. IL-1 beta and TNF-alpha were found to be more efficient than TGF-beta in stimulating the production of GAG by the synovial cells. IFN-gamma exerted an antagonistic effect on the TGF-beta-induced stimulation of GAG synthesis. TNF-alpha and IL-1 beta were shown to have an additive effect on that production. The results indicate that interactions between cytokines present in the inflamed synovial tissue may modulate their respective actions and thus introduce differentials in their effect on collagen and GAG metabolism which are responsible for the alterations of synovial extracellular matrix in rheumatoid arthritis.